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* NOTICES * 

JPO and NCIPI are not responsible £or any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of 1-Inn Danone which in oxidizing by oxygen or oxygen content 
gas under existence of the catalyst of a transition-metals-bromine system in the indans in an organic 
solvent solution, and manufacturing 1-Inn Danone makes indans concentration of an indans solution 20 
or less % of the weight 5% of the weight or more, make the atomic ratio of Co/Mn of the above- 
mentioned transition metal catalyst four or more, and are characterized by adjusting reaction temperature 
to 15 degrees C or more 30 degrees C or less. 

[Claim 2] The manufacture approach of 1-Inn Danone according to claim 1 which use lower fatty acid 
as an organic solvent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of manufacturing industrially 1-Inn 
Danone useful as middle raw materials, such as physic and agricultural chemicals, advantageously from 
indans. In addition, in this invention, "indans" means an indan and its permutation derivative, and "1-Inn 
Danone" means 1-Inn Danone and its permutation derivative. 
[0002] 

[Description of the Prior Art] As the manufacture approach of conventional 1-Inn Danone, it considers 
as 1-chloro indan through hydrogen chloride gas at the approach and (2) indenes which carry out the 
ring closure of the (l)3-phenyl propionic acid to the bottom of catalyst existence, such as an aluminum 
chloride, and the approach of subsequently oxidizing using a chromic acid, the approach of oxidizing the 
indan obtained by carrying out hydrogenation of the (3) indenes, etc. are leamed. 
[0003] 

[Problem(s) to be Solved by the Invention] The approach of the above (1) has the problem that it is 
difficult for 3 -phenyl propionic acid to come to hand cheaply. Moreover, the approach of the above (2) 
has the problem of using the large chromic acid of an environmental load. Then, the approach which is 
going to oxidize the indan obtained by carrying out hydrogenation of the indene like the approach of the 
above (3), and is going to compoimd 1-Inn Danone is examined. For example, fusibility chromium salt 
and/or cobalt salt are made into a catalyst, and the method of manufacturing l-Lm Danone xmder 
existence of N and N-dialkyl fatty-acid amide is leamed (JP,56-32439,A). This approach has low 1-Inn 
Danone selectivity, when an indan invert ratio is high, and on the other hand, when making selectivity 
high, it has the problem that an invert ratio must be made low. 

[0004] Moreover, although an invert ratio and selectivity have the advantage of being good, the pressure 
of reaction time is 30kg/cm2, a severe reaction condition called lOO-degree-C order is required for the 
approach (JP,9-136859,A) of making fusibility chromium salt and/or cobalt salt into a catalyst, and 
manufacturing 1-Inn Danone under N-alkyl fatty-acid amide existence, and it is not desirable [ this 
reaction ] from an activity safety aspect. Moreover, under existence of the transition metal catalyst of 
chromium, manganese, etc. and aldehydes, both the approaches (JP,5-246914,A) on which oxygen is 
made to act have the invert ratio of an indan, and the low selectivity to 1-Inn Danone, and are hard to be 
called practical approach. Therefore, the purpose of this invention is offering the manufacture approach 
of 1-Inn Danone which canceled the trouble in the above-mentioned conventional technique. 
[0005] 

[Means for Solving the Problem] this invention person resulted in this invention, as a result of repeating 
examination that the trouble of the above-mentioned conventional technique should be solved. This 
invention the indans in an organic solvent solution Namely, under existence of the catalyst of a 
transition-metals-bromine system, In oxidizing by oxygen or oxygen content gas, and manufacturing 1- 
Inn Danone The manufacture approach of 1-Inn Danone which makes indans concentration of an indans 
solution 20 or less % of the weight 5% of the weight or more, make the atomic ratio of Co/Mn of the 
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above-mentioned transition metal catalyst four or more, and are characterized by adjusting reaction 
temperature to 15 degrees C or more 30 degrees C or less is offered. 

[0006] According to the approach of this invention, the invert ratio of the indans which are a raw 
material is raised, on the other hand, the by-product of 1-indanol can be reduced and 1-Inn Danone can 
be manufactured by high yield. 
[0007] 

[Embodiment of the hivention] The gestalt of operation desirable next is mentioned and this invention is 
explained in more detail. The indans used as a raw material by this invention are an indan or its 
permutation derivative. The permutation derivatives of an indan are 1 of the alicycle of an indan, the 2 
or 3rd place and 4 of the benzene ring, 5, and the compound that has a substituent in the 6 or 7th place at 
least one, and 1-methoxy indan, 1, 2-dimethoxy indan, 3, 4-dimethoxy indan, 4-chloro indan, 4-nitro 
indan, 1-methyl indan, 2-methyl indan, 2-phenyl indan, etc. can specifically be mentioned. 
[0008] In this invention, it oxidizes in an organic solvent in indans. It is desirable to use lower fatty acid 
well-known as an organic solvent to be used. For example, as for a formic acid, an acetic acid, a 
propionic acid, butanoic acid, an isobutyric acid, a valeric acid, an isovaleric acid, a caprylic acid, etc., it 
is specifically desirable a with a carbon number of about one to six fatty acid and to be able to mention 
those mixture and to use an acetic acid substantially. 

[0009] The indans concentration of the indans solution which is a raw material is 20 or less % of the 
weight 5 % of the weight or more as the above-mentioned lower- fatty-acid solution, and is 10 or less % 
of the weight 5 % of the weight or more more preferably. If indans concentration exceeds 20 % of the 
weight, the byproduction of about [ that the invert ratio of indans falls ] and 1-indanol will become 
remarkable. On the other hand, if it becomes less than 5% of the weight, it is not desirable in order for 
the productive efficiency of 1-Inn Danone to fall. 

[0010] The transition-metals-bromine system catalyst used by this invention is easy to be the well- 
known thing currently used industrially. Specifically, it is desirable like the acetate of transition metals, 
such as cobah, manganese, and a cerium, a nitrate, etc. to be the thing of fusibility, to make a cobalt 
compound and a manganese compound indispensable, and to use a kind or the thing combined two or 
more sorts for an indans solution otherwise. 

[001 1] The rate of an use rate of a cobalt compound and a manganese compound of carrying out to foxir 
or more as Co/Mn (atomic ratio) is good. If Co/Mn becomes less than four, since oxidation reaction 
advances fiirther, association of the alicycle part of an indan frame cleaves and generation of a 
carboxylic-acid derivative increases, it is not desirable. The amount of the transition-metals salt used is 
0.1 mols or less as the total number of mols of per [ which is a raw material ] one mol of indans, and a 
transition-metals salt, and is 0.03 mols or more 0.07 mols or less preferably. 
[0012] Although the bromine compound which constitutes a catalyst system can illustrate a sodium 
bromide, an ammoniiun bromide, etc. as what can supply bromine ion, the amount used is good to be 
referred to as 0.5-2.0 as a bromine/transition metals (atomic ratio). If there is too little bromine, a 
reaction rate will fall, and on the other hand, when many [ too ], there is an inclination which a by- 
product increases. 

[0013] Reaction temperature is held at 15 degrees C - 30 degrees C, and 20 degrees C - its 25 degrees C 
are especially desirable. If reaction temperature exceeds 30 degrees C, the alicycle part of indans 
cleaves, a carboxylic-acid derivative will generate, or heavy-ization of the indans which are a raw 
material will be promoted, and the selectivity of a reaction will fall. When solution temperature rises by 
oxidation reaction, it is desirable by cooling to maintain predetermined temperature for reaction mixture. 
Although reaction time changes with reaction temperature, it is about 1-50 hours in the above- 
mentioned reaction temperature requirement. 

[0014] Although the exhaust gas of pure oxygen, air, and other oxygen content can be used for the 
molecular oxygen content gas used as an oxidizer, it is satisfactory in any way with the usual air. Any 
approach of a batch process and continuous system is possible for the reaction format of this invention. 
Separation purification of target 1-Inn Danone can be easily performed by applying distillation and the 
approach that recrystallization etc. is still better known firom a resultant. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/4/06 



Page 3 of 8 



[0015] 

[Example] Although an example and the example of a comparison are given next and this invention is 
explained still more concretely, thereby, this invention is not limited at all. 

Indan 12.0g (98.0% of purity, 0.1 mols), L35g (5.4 millimol) of cobaltous acetate (11)4 hydrates, 0.15g 
(0.6 millimol) of manganese acetate (11)4 hydrates, 0.91g (8.8 millimol) of sodium bromides, and 90.4g 
of acetic acids are prepared, and it was made to react to 100ml flask furnished with example 1 agitator, a 
thermometer, gas blowing-in tubing, and a reflux cooling pipe with the reaction temperature of 20 
degrees C for 12 hours, circulating air at a rate of lOOml/m. After reaction termination, when the gas 
chromatography analyzed this reaction mixture, 1-Inn Danone selectivity of the invert ratio of an indan 
was 85.7% 98.2%. 1-Inn Danone / 1-indanol (mole ratio) was 1 1.3. 

[0016] It carried out by the same approach as an example 1 except having carried out 1.23g (12 

millimol) use of the example 2 sodium bromide. A result is shown in Table 1. 

[0017] As example 3 catalyst, it carried out by the same approach as an example 1 except having used 

0.90g (3.6 millimol) of cobaltous acetate (11)4 hydrates, O.lOg (0.4 millimol) of manganese acetate (11)4 

hydrates, and 0.82g (8 millimol) of sodium bromides. A result is shown in Table 1. 

[0018] As example 4 catalyst, it carried out by the same approach as an example 1 except having carried 

out 1.44g (5.8 millimol) of cobaltous acetate (11)4 hydrates, 0,05g (0.2 millimol) of manganese acetate 

(11)4 hydrates, and 1.23g (12 millimol) use of sodium bromides. A result is shown in Table 1. 

[0019] As example 5 catalyst, it carried out by the same approach as an example 1 except having carried 

out 1.39g (5.6 millimol) of cobaltous acetate (11)4 hydrates, 0.1 Og (0.42 millimol) of manganese acetate 

(11)4 hydrates, and 1.23g (12 millimol) use of sodium bromides. A result is shown in Table 1. 

[0020] As example 6 catalyst, it carried out by the same approach as an example 1 except having carried 

out 1.27g (5.1 millimol) of cobaltous acetate (11)4 hydrates, 0.22g (0.9 millimol) of manganese acetate 

(11)4 hydrates, and 1.23g (12 millimol) use of sodium bromides, A result is shown in Table 1. 

[0021] As example 7 catalyst, it carried out by the same approach as an example 1 except having carried 

out 1.20g (4.8 millimol) of cobaltous acetate (11)4 hydrates, 0.29g (1.2 millimol) of manganese acetate 

(11)4 hydrates, and 1.23g (12 millimol) use of sodium bromides. A resuU is shown in Table 1. 

[0022] It carried out by the same approach as an example 7 except having made example 8 reaction 

temperature into 15 degrees C. A result is shown in Table 1. 

[0023] It carried out by the same approach as an example 1 except having carried out example 9 indan 
7.5g (98.0% of purity, 0.062 mols), 0.82g (3.3 millimol) of cobaltous acetate (11)4 hydrates, 0.09g (0.37 
millimol) of manganese acetate (11)4 hydrates, and 0.76g (7.4 millimol) use of sodium bromides. A 
resuh is shown in Table 1. 

[0024] It carried out by the same approach as an example 1 except having carried out example 10 indan 
15.3g (98.0% of purity, 0.127 mols), 1.69g (6.8 millimol) of cobaltous acetate (11)4 hydrates, 0.19g 
(0.76 millimol) of manganese acetate (11)4 hydrates, and 1.56g (15.2 millimol) use of sodium bromides. 
A result is shown in Table 1 . 

[0025] It carried out by the same approach as an example 2 except having made example 1 1 reaction 
temperature into 30 degrees C. A result is shown in Table 1. 

It carried out by the same approach as an example 2 except having made example 12 reaction time into 8 
hours. A result is shown in Table 1. 

[0026] If carried out by the same approach as an example 2 except having made example 13 reaction 
time into 24 hours. A result is shown in Table 1 . 

It carried out by the same approach as an example 2 except having used 2-methyl indan 13.6g (97% of 
purity, 0.1 mols) as example 14 indans. A resuh is shown in Table 1. 

[0027] It carried out by the same approach as an example 2 except having used 2-phenyl indan 20.2g 
(96% of piuity, 0.1 mols) as example 15 indans, and having used 148g of acetic acids. A result is shown 
in Table 1. 

It carried out by the same approach as an example 2 except having used 1-methoxy indan 15.3g (97% of 
purity, 0.1 mols) as example 16 indans, and having used 1 12g of acetic acids. A result is shown in Table 
1. 
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[0028] It carried out by the same approach as an example 2 except having used 5 and^6rdimethoxy indan 
18.6g (96% of purity, 0.1 mols) as example 17 indans, and having used 130g of acetic acids. A resuU is 
shown in Table 1 . 

It carried out by the same approach as an example 2 except having used cobalt bromide (II)1.18g (5.4 
millimol) as an example 18 cobalt-bromine compound. A result is shown in Table 1. 
[0029] It carried out by the same approach as an example 2 except having used 1.58g (5.4 millimol) of 
cobalt (II) acetylacetonato dihydrates as example 19 cobalt compound. A result is shown in Table 1. 
It carried out by the same approach as an example 2 except having used 0.1 7g (0.6 millimol) of 
manganese (H) acetylacetonato dihydrates as example 20 cobalt compound as 1.58g (5.4 millimol) of 
cobalt (II) acetylacetonato dihydrates, and a manganese compound. A result is shown in Table 1. 
[0030] It carried out by the same approach as an example 1 except having carried out example of 
comparison 1 indan 25.0g (98.0% of purity, 0.212 mols), 2.84g (1 1.4 millimol) of cobaltous acetate (11)4 
hydrates, 0.3 Ig (1.3 millimol) of manganese acetate (11)4 hydrates, and 2.62g (25.4 millimol) use of 
sodium bromides. A result is shown in Table 1. 

It carried out by the same approach as an example 2 except having made example of comparison 2 
reaction temperature into 60 degrees C. A result is shown in Table 1. 

[0031] It carried out by the same approach as an example 2 except having carried out 0.74g (3 millimol) 
use of 0.75g (3 millimol) of cobaltous acetate (11)4 hydrates, and manganese acetate (11)4 hydrates as 
example of comparison 3 catalyst. A result is shown in Table 1. 
[0032] 
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17 


%^-mmyry 

18.6g 
(O.lmol) 


Co (OAc)24H20 
1^5g 
(5.4mmol) 


Mn (OAc)24H20 
0.15g 
(0.6mmol) 


NaBr 
l,23g 
(12mmol) 


mm 

18 


12.0g 
(0.1mol) 


CoBr2 
L18g 
(5.4minol) 


Mn (OAc)24H20 
ai5g 
(0.6mmol) 




mm 

19 


12.0g 
(0.1mol) 


Co (acac)22H20 
l^g 
(5.4mmo]) 


Mn (OAc)24H20 
0.15g 
(O^mmol) 


NaBr 
L23g 
(12mmol) 


mm 

20 


12,0g 
(O.lmol) 


Co (acac)22H20 
L58g 
(5.4mmol) 


Mn (acac)22H20 
0.17g 

(O.Smmol) 


NaBr 
1.23g 
(12mraol) 


mm 
1 


^y*fy 

25.0g 
(0.21mol) 


Co (OAc)24H20 
(114nimol) 


Mn (OAc)24H20 
0.3 Ig 
(l^mmol) 


NaBr 
2,62g 
(25.4minol) 


mm 

2 


12.0g 
(OJmol) 


Co (OAc)24H20 
L35g 
(5«4mmol) 


Mn (OAc)24H20 
0.15g 
(0.6minol) 


NaBr 
1.23g 
(12mmol) 


mm 

3 


<yyy 

12.0g 
(Olmol) 


Co (0Ac)94H90 
0.75| 
(Smmol) 


Mn (0Ac)94H90 
0,74g 
Ommol) 


NaBr 
1.23g 

(12mmQl) 



[0035] 
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Br-Cd-Mn^ 








13 


11.70 96 


0.06 


20-9-1 


20 


24 


99.3 


82.1 


10.1 


14 


13.00 96 


0.06 


20 — 9-1 


20 


12 


98,2 


85,1 


11.4 


15 


12.00 96 


0.06 


20-9-1 


20 


12 


95.1 


80.7 


9.5 


16 


12.0096 


0.06 


20-9-1 


20 


12 


96.0 


83.6 


10.7 


17 


12.50 96 


0.06 


20-9-1 


20 


12 


94.6 


81.8 


8.8 


18 


11.7096 


0,06 


18 _ 9 _ 1 


20 


12 


98.2 


84.8 


11.3 


19 


11.7096 


0.06 


20-9-1 


20 


12 


98.6 


84 


10.4 


20 


11.7096 


0.06 


20-9-1 


20 


12 


97.1 


83.1 


10 


1 


21.7096 


0.06 


20-9-1 


20 


12 


55.8 


33.2 


2.1 


2 


11.7096 


0.06 


20-9-1 


60 


12 


100 


2,1 




3 


11.7096 


0.06 


2-1-1 


20 


12 


100 


0 





* : lOOx-f >'^>/ (^>yy+Sffi» *tt:Sfi96 

2 * : *;l/Jt 

3 * : Jfc 



[0036] 

[Effect of the Invention] Since 1-Inn Danone can be obtained with a high invert ratio and high 
selectivity by specifying the indans concentration of the solution of the indans which are a raw material, 
and the amount of the catalyst used, and oxidizing in indans on mild conditions according to the 
approach of this invention, manufacture of l-Lm Danone in a industrial scale is cheaply possible. 



[Translation done.] 



